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. NMR data for compounds 1, 2, 4, and 68 ( 1 H and 13 C were run at 500 and 125 MHz, respectively) in methanol-d 4 Figure S8 . A dose response curve of ω-hydroxyemodin (3) against quorum sensing reporter strain AH2759. Growth was assessed by absorbance readings at 600 nm after 15 h incubation (OD 600 , blue), and bioluminescence was taken at that time point and plotted relative to growth (red). These data indicated that 3 did not significantly inhibit S. aureus growth in the concentration range tested as a quorum sensing inhibitor.
Transverse Sectioning of P. restrictum Culture Colony and Sample Preparation for DESI-MS Analysis. Figure S9 . Terms of location used in describing the P. restrictum DESI-MS imaging experiments. Transverse plane is defined here as being perpendicular to the anterior-posterior axis.
Figure S10. Schematic of imprinting experiment (from left to right): optical image of P. restrictum culture, PTFE imprint (pre-mass spectral analysis), representative DESI mass spectrum, and a plotted ion image corresponding to compound 2, m/z 329.1.
Figure S11. Ion images corresponding to the pseudomolecular ([MH]
 ) ions of polyhydroxyanthraquinones 19 and optical image of PTFE imprint prior to imaging (upper left). Relative intensities ranging from blue (least abundant) to red (most abundant). The spatial distribution of 19 in the ion images and the imprint optical image regions were similar within the limits of the imprinting process. The topography of the culture caused certain regions of the fungal colonies to imprint poorly; for example, the middle region of the upper colony. Note, lines and imaging artifacts are present along the left side of the ion image due to variation in the surface-to-inlet distance. The image corresponding to compound 7 was complicated by an isobaric species that was present in the background. Figure S12 . DESI-MS ion images displaying additional ions whose spatial distribution correlate with P. restrictum. These ions are presumed to be of fungal origin, given that they were not observed in the analysis of guttate extracts and appear to correlate with fungal presence in the ion images. Figure S13 . (A) Optical image of a P. restrictum section post MS imaging, stained with hematoxylin and eosin. Fungal morphology, stained purple-blue, was detected and location of polyhydroxyanthraquinones was verified by unique alteration in dye color due to reductionoxidation reactions, stained purple-red. (B) Overlay of two ions present in the mass spectrum, compound 3 (m/z 285.1) and 2 (m/z 329.1); the coloration of compound 3 ion image reflects relative abundance, whereas m/z 329.1 is displayed in grayscale to provide contrast. (C) Zoomed optical image of the region, indicated by red arrow, corresponding to polyhydroxyanthraquinone signal in B. Phylogenetic Analysis. Based on a megablast search of NCBIs GenBank nucleotide database, the closest hit using the ITS-LSU sequence was Penicillium restrictum (GenBank AF033459; Identities = 1117/1122 (99 %), Gaps = 1/1122 (0 %)), followed by P. restrictum (GenBank AF033457; Identities = 1116/1122 (99 %), Gaps = 1/1116 (0 %)), and P. kurssanovii (GenBank EF422849; Identities = 1111/1116 (99 %), Gaps = 0/1116 (0 %). Other members, which also had identities with 99% similarity included, Eupenicillium katangense (GenBank AF033458);
Penicillium sp. (GenBank AF125942); P. melinii (GenBank AF033449); P. toxicarum (GenBank EF198645), and P. carylophilum (GenBank AF034457). Maximum Likelihood analysis indicated that G85 shared phylogenetic affinities with clade 10 of section Exilicaulis Pitt 1 and group 4 sensu, 8 which consists of predominantly monoverticillate species ( Figure S2 ).
In addition to the ITS region, the ribosomal polymerase II subunit 2 (RPB2) gene was used to obtain a species level identification of G85. It was recently suggested by Peterson 9 that ITS barcodes may be problematic and not yield an accurate species level identification for certain members of the family Trichocomaceae. The RPB2 gene has been used successfully for inferring species-level phylogenetic relationships and identifications of Penicillium sp.
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Sequence data for the RPB2 region are available in NCBI GenBank for a number type strains of Penicillium spp. Thus, the RPB2 gene was sequenced using primers and PCR protocols using methods outlined previously. 10 Sequences were generated on an Applied Biosystems 3730XL Likelihood analysis with RPB2 sequences were run using programs reviewed by Schmitt and Barker. 7 Robustness of clades was analyzed using 1000 bootstrap replicates using evolutionary phylogenetic analysis software MEGA. 11 Clades with bootstrap support ≥70% was considered significant and strongly supported. 12 Based on the results of phylogenetic analysis of RPB2
sequences from strain G85 with type strains of monoverticillate species, it was concluded that G85 belonged to Penicillium restrictum. Sequences of strain G85 form a strongly supported (96% ML bootstrap support) monophyletic clade with the neotype strain of P. restrictum (CBS 367.48) 1 ( Figure S3 ). Solid Phase Culture Methods. A piece of a fresh culture grown in MEA medium was transferred to a liquid medium containing 2% soy peptone, 2% dextrose and 1% yeast extract (YESD medium). Following incubation (7 days) at 22 °C with agitation, the culture was used to inoculate ~10 g of rice medium, to which was added ~30 mL of H 2 O, in a 250 mL Erlenmeyer flask. This was replicated in a total of four Erlenmeyer flasks, and all were incubated at 22 °C until the cultures showed good growth (14 d). (5), and emodin (9), was based on comparisons of NMR and HRMS data with those reported previously (see Results and Discussion section for references and NMR spectra). The structures of the new compounds (1, 2, 4, 7, and 8) were elucidated as delineated below. The characterization of (+)-2'S-isorhodoptilometrin (6) was also described in detail below, since this was the first report of its absolute configuration.
Compound (1) was obtained as a red amorphous solid after final C 18 HPLC purification, and its molecular formula was established as C 15 Ultimately, the new compound 1 was elucidated as 1,2,3,8-tetrahydroxy-9,10-dioxo-9,10-dihydroanthracene-6-carboxylic acid, and given the trivial name of 2-hydroxyemodic acid. Figure S5 ).
The 1 H and 13 C NMR spectra of 2 (Table S1, Figure S17 ) showed resonances similar to those of compound 6, but changes in the aliphatic side were obvious. For example, the methylene at C-1' Figure S7 ). 18 The predicted reaction product, polyhydroxyquinone-arylboronate ester, was observed by characteristic MS 2 fragmentation, as well as the loss of the aryl boronate ( Figure S7 ). On the basis of these data, compound 2 was elucidated as 6-(1S,2R-dihydroxypropyl)-1,6,8-trihydroxyanthracene-9,10-dione, and given the trivial name of 1'-hydroxyisorhodoptilometrin. Figure S5 ).
The UV and 1 H NMR spectra suggested that 4 belonged to the same family of natural products.
The primary differences in the 1 H NMR (Table S1 , Figure S19 ) spectra of 4 were the lack of the oxymetine resonance observed at  (+)-2'S-Isorhodoptilometrin (6) was isolated as an orange powder with a molecular formula of C 17 H 14 O 6 as determined by HRESIMS and analysis of 1 H NMR, 13 C NMR, and edited-HSQC data (Table S1 , Figures S5 and S21 ). The NMR data of compound 6 were found to be in agreement with that reported of isorhodoptilometrin, a polyhydroxyanthraquinone that was isolated from a marine-crinoid Ptilometra australis, 20 a marine-derived fungus Trichoderma aureoviride, 21 and a marine lichen-derived fungus Gliocladium sp. 22 Compound 6, opposite to isorhodoptilometrin isolated by Khamthong and collaborators, 21 was found to be dextrorotatory.
As such, the absolute configuration of 6 was assigned as 2'S via the modified Mosher's ester method ( Figure S15 ); 19 this represented the first report of the characterization of the absolute configuration of 6.
Compound 7 was isolated as a red amorphous solid, and its molecular formula was found to be Figure S5 ), indicating 12 degrees of unsaturation, which was one greater than that of 6. The 1 H and 13 C NMR spectroscopic data of 7 (Table S1, Figure S22) Figure S6 . Consequently, compound 7 was determined to be 1,3,8-trihydroxy-6-(2-oxopropyl)anthracene-9,10-dione1,3,8-trihydroxy-6-(2-oxopropyl)anthracene-9,10-dione and given the trivial name of desmethyl dermoquinone. Figure S5 ) supported the presence of a chlorine atom. A key difference in the NMR data of compound 8, relative to that of 5, was the absence of a signal for H-2 in the spectrum of 8. Moreover, the downfield shifted 13 C resonance of C-2 relative to the same position in 5
further supported the presence of C-2 chloro substitution in 8 (Table S1 , Figures S20 and S23-S25). Therefore, 8 was established as 2-chloro-1,3,8-trihydroxy-9,10-dioxo-9,10-dihydroanthracene-2-carboxylic acid and given the trivial name of 2-chloroemodic acid. Arioka et al. 23 reported the inhibitory activity of 8 against Trypanosoma cruzi trans-sialidase (TcTS), however, the source and spectroscopic data for this compound were not described. Figure S5 ).
Desmethyl dermoquinone (7) Figure S5 ). (8) Figure S5 ).
2-Chloroemodic acid

Preparation of the (R)-and (S)-MTPA ester derivatives of (+)-2'S-isorhodoptilometrin (6):
To 0.60 mg of compound 6 was added 400 µL of pyridine-d 5 and transferred into an NMR tube. 
To initiate the reaction, 10 μL of S-(+)-α-methoxy-α-(trifluoromethyl)phenylacetyl
Determination of the absolute configuration of an acyclic 1,2-diol moiety in 2 using
Snatzke's method. The absolute configuration of the acyclic 1,2-diol moiety in 2 was determined using Snatzke's method. 16, 25, 26 Briefly, to a 2.5 mL of 0.32 mM stock solution of [Mo 2 (AcO) 4 ] in DMSO, was added 2.5 mL of 2 (0.03 mM). ECD spectra were collected immediately after mixing every 10 min for 1 h. Figure S5. UPLC-()-ESI-HRMS data for pure compounds 19. For each compound, the upper panel shows the TIC chromatogram at a specific mass range; the middle panel shows the high resolution mass spectrum; and the bottom panel shows the UV-PDA spectrum (200500 nm). Figure S8 . A dose response curve of ω-hydroxyemodin (3) against quorum sensing reporter strain AH2759. Growth was assessed by absorbance readings at 600 nm after 15 h incubation (OD 600 , blue), and bioluminescence was taken at that time point and plotted relative to growth (red). These data indicated that 3 did not significantly inhibit S. aureus growth in the concentration range tested as a quorum sensing inhibitor. processing of the hyperdimensional data provided 2D ion images, retaining spatial relationships and displaying relative mass spectral abundances of particular ions. These plots represent the spatial distributions of these compounds to be investigated with strong molecular discrimination. Relative intensities ranging from blue (least abundant) to red (most abundant). The spatial distribution of 19 in the ion images and the imprint optical image regions were similar within the limits of the imprinting process. The topography of the culture caused certain regions of the fungal colonies to imprint poorly; for example, the middle region of the upper colony. Note, lines and imaging artifacts are present along the left side of the ion image due to variation in the surface-to-inlet distance. The image corresponding to compound 7 was complicated by an isobaric species that was present in the background. Figure S12 . DESI-MS ion images displaying additional ions whose spatial distribution correlate with P. restrictum. These ions are presumed to be of fungal origin, given that they were not observed in the analysis of guttate extracts and appear to correlate with fungal presence in the ion images. 
